Sensitization of InsP3-dependent calcium signalling through structural modification of voltage-dependent calcium channel: a physiological relevance of the calcium channel beta subunit.
The expression in Xenopus oocytes of the human voltage-dependent Ca2+ channel (VDCC) beta 2 subunit subtype (h beta 2) enhances the endogenous Ca2+ channel activity. By using the native Ca(2+)-dependent chloride conductance to monitor fast intracellular Ca2+ variations, we point out that the beta-enhanced Ca2+ entry (T1 component) is currently associated with a second delayed elevation of internal Ca2+ (T2 component). Further experiments show that this additional component absolutely requires Ca2+ entry through the beta-modulated channels although it directly derives from a Ca2+ release from intracellular inositol (1,4,5)-trisphosphate (InsP3)-sensitive stores. Finally, our study demonstrates that InsP3-evoked response in oocytes is dramatically modified since it gains a new shape of voltage dependency directly derived from the beta-modified Ca2+ influx. The main conclusion is that the spatiotemporal pattern of InsP3-dependent Ca2+ release may be closely influenced by the intrinsic characteristics of working VDCCs.